Differences in itch characteristics between different inflammatory dermatoses are not well described. The aim of this study was to assess differences in itch characteristics between patients with psoriasis and atopic dermatitis using a previously validated web-based questionnaire that was made available through the National Psoriasis Foundation and National Eczema Association for Science and Education websites. Participants rated frequency and intensity of itch, associated symptoms, itch descriptors, and effect of scratching. A total of 524 subjects with atopic dermatitis and 195 subjects with psoriasis completed the survey. Atopic dermatitis responders experienced more frequent and more intense itch. Associated sweating and heat sensation were also more common in atopic dermatitis. Scratching was considered pleasurable in both atopic dermatitis and psoriasis; pleasurability correlated weakly with itch intensity in atopic dermatitis. Psoriasis respondents reported higher embarrassment associated with itch. Itch sensation is experienced differently among patients with atopic dermatitis and psoriasis. Future therapeutic interventions may be developed to target these differences.
Differences in itch characteristics between different inflammatory dermatoses are not well described. The aim of this study was to assess differences in itch characteristics between patients with psoriasis and atopic dermatitis using a previously validated web-based questionnaire that was made available through the National Psoriasis Foundation and National Eczema Association for Science and Education websites. Participants rated frequency and intensity of itch, associated symptoms, itch descriptors, and effect of scratching. A total of 524 subjects with atopic dermatitis and 195 subjects with psoriasis completed the survey. Atopic dermatitis responders experienced more frequent and more intense itch. Associated sweating and heat sensation were also more common in atopic dermatitis. Scratching was considered pleasurable in both atopic dermatitis and psoriasis; pleasurability correlated weakly with itch intensity in atopic dermatitis. Psoriasis respondents reported higher embarrassment associated with itch. Itch sensation is experienced differently among patients with atopic dermatitis and psoriasis. Future therapeutic interventions may be developed to target these differences. Key words: itch; pruritus; atopic dermatitis; eczema; psoriasis; questionnaire. Itch is a predominant feature of many inflammatory skin conditions, such as atopic dermatitis (AD) and psoriasis, and is increasingly recognized as having serious psychosocial impact. Patients with itch have impaired quality of life and poor sleep, as well as fatigue from scratching at night (1, 2). In a recent web-based questionnaire of 304 individuals with AD, itch was described as "annoying", "bothersome" and "unpleasant" (3). The sensation of itch is extremely subjective and may be experienced differently within and among sufferers of different skin conditions. The impact of itch, a key symptom in the clinical diagnosis of AD, (4) is often under-recognized. Although it is generally accepted that patients with AD experience more intense itch than patients with psoriasis, objective data is lacking. In a survey of members of the National Psoriasis Foundation (NPF), itch was the second most common symptom, experienced by 79% of survey respondents (5).
To date, there have been no prospective studies comparing itch characteristics among the two most common itchy dermatoses; AD and psoriasis. Understanding the perception of itch sensations in patients with common, chronic skin conditions will guide the development of better treatment strategies that account for the impact of itch on quality of life.
METHODS
The web-based "Characteristics of Itch" questionnaire was adapted from the Eppendorf itch questionnaire (6) and its reliability and validity has been reported in a previous study (3) (Appendix SI; available from: http://www.medicaljournals.se/ acta/content/?doi=10.2340/00015555-1126). The questionnaire was made available via links on two websites: for the National Eczema Association for Science and Education (NEASE; www. nationaleczema.org), a patient support group with approximately 40,000 members, and the NPF (www.psoriasis.org), with approximately 46,000 members. The survey was available over the course of 5 months, from November 2006 through April 2007. Institutional Review Board approval was waived due to the anonymous nature of the survey.
The design of the questionnaire has been detailed previously (3). Survey participants were asked if they currently suffer from itch, and about its frequency, duration and locations, as well as associated symptoms, such as pain, sweating, heat sensation and cold sensation. Participants also rated 32 descriptors of itch, such as "sharp," "stinging," "annoying," and "uncontrollable," from 0 ("not at all") to 4 ("to a great extent"). The temporal pattern of itch was assessed by asking about itch at different times of day and in different seasons. Participants were asked to rate the intensity of a typical episode of itch within the past 2 weeks on a scale of 1 (none) to 10 (unbearable). They were asked to identify the effect of scratching a typical episode of itch on a scale of +5 to -5, where +5 = "highly pleasurable" and -5 = "highly unpleasurable". The web-based design ensured that only one survey could be submitted from a single computer. Questionnaires with incomplete data were excluded from statistical analysis.
Statistical analysis
All analyses were performed using SPSS 15.0 software (SPSS Inc., Chicago, IL, USA). Descriptive statistics for quantitative variables were presented as mean ± standard deviation (SD) and as percentages for qualitative variables. The association between itch intensity and itch characteristics with demographic information was assessed using χ 2 or Fisher's exact test, with odds ratios (OR) reported where applicable. Spearman's correlation coefficients were presented to assess relationships between quantitative and ordinal qualitative outcomes. Statistical significance was set at p < 0.05.
Differences in Itch Characteristics

RESULTS
The web-based questionnaire was completed by 524 subjects with AD and 195 subjects with psoriasis. Sixteen questionnaires from respondents with AD and 10 from respondents with psoriasis were excluded due to incomplete data. Demographic characteristics of survey respondents are displayed in Table I . The majority of survey respondents in both groups were women and Caucasian. Patients with AD were more likely to experience itch (OR 9.3; 95% confidence interval (CI) 3.4-25.6; p < 0.001) compared with those with psoriasis. Mean itch episode severity was also higher in subjects with AD compared with those with psoriasis (8.2 ± 1.95 vs. 6.8 ± 2.45) (p < 0.001). Nearly one-third of respondents with psoriasis and 40% of those with AD reported greater than 10 episodes of itch per day. Pain associated with itch was reported in more than half of patients in both groups (Table II) . Other associated symptoms, such as sweating (OR 2.1; 95% CI 1.3-3.4; p = 0.002) and heat sensation (OR 2.6; 95% CI 1.8-3.6; p < 0.001) were reported more commonly in patients with AD. Itch severity was rated as greater at night and during the winter in both groups.
Scratching was considered pleasurable in both groups, with mean ± SD scratch effect scores of 1.8 ± 3.4 in AD and 1.6 ± 3.2 in psoriasis (p = 0.438) on a Likert scale ranging from -5 (highly unpleasurable) to 5 (highly pleasurable) (Fig. 1) . Scratch pleasurability was weakly positively correlated with itch episode intensity in patients with AD (r = 0.135; p = 0.002), though this correlation was not present among patients with psoriasis (r = 0.063; p = 0.395). There was a trend toward greater scratch pleasurability in participants with higher levels of education in both groups.
Patients with AD rated higher levels of itch over different body locations (Table II) . While both groups reported a high level of itch on the scalp, subjects with AD reported more itch on the face (OR 5.0, 95% CI 3.2-7.8) (p < 0.001). Patients with AD also reported more itch on flexor surfaces of the upper extremities, a commonly involved location. In contrast, patients with psoriasis reported slightly more itch in the groin and buttocks. There was a trend in patients with psoriasis toward greater itch on extensor surfaces, particularly on lower extremities, where psoriatic plaques characteristically occur. However, the relationship between itch and the presence of skin lesions was not clear cut in either disease.
In general, patients with AD reported greater negative impact of their skin condition on their daily lives. Psoriasis respondents reported more embarrassment associated with itch (5 ± 1.2) than did patients with AD (2.6 ± 2.3) (p = 0.44).
DISCUSSION
This study describes similarities and differences in the phenotype of itch, a common symptom experienced by patients with AD and psoriasis. Survey respondents with AD were more likely to currently experience itch and had a higher mean itch episode intensity.
Sweating was more aggravating to patients with AD, which may be related to the presence of autonomic over-reactivity in this condition (7). Patients with AD exhibit an overactive sympathetic response to itch and scratching, and show less physiological adaptability in response to stress (8). Pain was also a commonly reported associated symptom, which confirms findings of a previous study demonstrating that itch can coincide with pain (3). This supports the hypothesis that chronic itch and chronic pain may have overlapping neural networks, which may be stimulated by either sensation (9).
Variations in the location of itch were also noted among patients with AD and those with psoriasis. Itch in the groin and buttocks areas was slightly more prevalent in patients with psoriasis. Vulvar pruritus and burning are commonly reported symptoms in women with psoriasis, and do not necessarily correlate with the presence of vulvar psoriatic plaques. Depressive symptoms are more common in women with vulvar discomfort (10). Although psoriatic plaques are typically located on extensor surfaces, sensations of itch were not just limited to these areas. These findings support previous work in which itch intensity did not correlate with Psoriasis Area and Severity scores (11). There was, however, a trend toward itch localized to extensor surfaces, especially on the lower extremities. A significant correlation between itch intensity and psoriasis severity was demonstrated in another study, (12) therefore all patients with psoriasis should be questioned regarding itch and treated appropriately. The major limitation of this study is that identification of survey participants as having either AD or psoriasis relied upon subjects' self reporting. The survey was publicized through the NEASE and NPF websites, which increases the likelihood of accurate self-reporting of AD or psoriasis, but also introduces the possibility of selection bias for individuals frequenting these websites. The number of survey respondents was a small portion of the total membership of the two organizations. In addition, there were more than twice as many AD respondents compared with participants with psoriasis. Furthermore, participants' disease severity was not assessed objectively; therefore it was not possible to associate participants' responses with their level of disease severity or distribution. It would be of interest in future studies to correlate itch characteristics with objective disease severity, assessed by validated tools. Correlating parameters of itch with quality-of-life, using the recently reported Itchy Quality of Life (ItchyQoL) tool (13), would reveal more about the impact of itch on patients' lives. 
